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<110> APPLICANT: BLONDELET-ROUAULT, Marie-Helene 
DOMINGUEZ, Helena 
DARBON-RONGERE, Emmanuel le 
GERBAUD, Claude 
GONDRAN, Anne 
KARRAY, Fat ma 
LACROIX, Patricia 

OESTRE I CHER - MERMET - BOUVI ER , Nat ha 1 i e 
PERNODET, Jean- Luc 
TUPHILE, Karine 

TITLE OF INVENTION: POLYPEPTIDES INVOLVED IN THE BIOSYNTHESIS OF SPIRAMYCINS, 



SEQUENCE ENCODING THESE POLYPEPTIDES AND APPLICATIONS THEREOF 

FILE REFERENCE: FRAV2 002 /0028 US NP 
<140> CURRENT APPLICATION NUMBER: 10/680, 860A 
2003-10-07 

<141> CURRENT FILING DATE: 2003-10-07 

<150> PRIOR APPLICATION NUMBER: FR 0212489 
<151> PRIOR FILING DATE: 2002-10-08 
<150> PRIOR APPLICATION NUMBER: FR 030243 9 
PRIOR FILING DATE: 2003-02-2 7 
PRIOR APPLICATION NUMBER: US 60/493,490 
PRIOR FILING DATE: 2003-08-07 
NUMBER OF SEQ ID NOS : 161 
SOFTWARE: Patentin version 3.2 
SEQ ID NO: 1 
LENGTH: 3 0 943 
TYPE: DNA 

ORGANISM: Streptomyces ambofaciens 
SEQUENCE: 1 

gaattcggca attcccgggg cgccgggaaa ccggcacgcc attccgacca cggcaacggc 
gtcggaccgg tcgtcactgc gggaaatcgc gagttctcca gacacctgca tccctcatat 
gttcgccgta ccacgccgtg gcttttctgc cttttcttga tcttcccgag cgtacagcgg 
47 gcgaactgcc gggcgacagg aacggccggt gaacgacaat caattgtgtc aagttcggag 
4 9 attgtccacc gattctcgtc accggagacg gcgcgggatc atgcgggacc acacggcatc 
51 gcaccaggtc cgcagggtcg gcgctccgac gtcccggccg gtcgcgcact ccggtgacct 
53 gcacgcggag tcctgggcga gcggagaaga tttcagtacc tcgcggcgcg ggacaaccac 
55 ttcgcgacga atatgtcagg tctccccgag cggtccgtgc cgccccgccc tgacccgtcc 
57 gcgcccgtcc cgctccgccc cggtcgtcat ctcggccgga atttcagtcg gcagctcatt 
59 gtgtcaggtt cgccttgccg acattctccg gagattccta agctctgccg gtaaccggga 
61 ccggaaccac cgtgccgcgc gttcggtcca cacaccgctt ttcgaggagt ccgactgatg 
63 ggtgaggccg tgacgggacc gatggagctg agcaaggacg cggaicgcccg ggggctgctt 
65 gagtggttcg cgtacaacag gacgcgtcat ccggtgttct gggacgagac ccgacaggcg 
67 tggcaggtct tcggctacga cgactacgtg acggtgtcga acaacccgca gttcttctcc 
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69 tcggacttca acatggtgat gccgacgccg cccgaactgg agatgatcat cggtccgggc 900 

71 acgatcggcg cgctggaccc gcccgcgcac ggaccgatgc gcaagctggt gagccaggcg 960 

73 ttcacccccc gacggatcgc ccggctggag cccagggtgc gcgcgatcac cgaggagctc ' 1020 

75 ctggacaagg tggggcagca ggacgtcgtc gacgccgtgg gtgacctgtc ctacgcgctg 10 80 

77 ccggtcatcg tgatcgccga actgctgggc atacccgccg gcgaccgtga cctgttccgg 1140 

79 gagtgggtcg acaccctgct gacgaacgag ggcctggagt acccgaacct cccggacaac 12 00 

81 ttcaccgaga cgatcgcgcc cgcgctcaag gagatgaccg actacctcct gaagcagatc 1260 

83 cacgccaagc gggacgcgcc cgccgacgac ctggtcagcg ggctggtcca ggcggagcag 1320 

85 gacggccgcc ggctgaccga cgtcgagatc gtcaacatcg tcgcgctgct cctgacggcg 1380 

8 7 gggcacgtct cctccagcac cctgctcagc aacctgttcc tggtcctgga ggagaacccg 1440 

89 caggcgctgg aggacctgcg ggccgatcgc tccctggtgc ccggcgcgat cgaggagacg 1500 

91 ctgcgctacc gcagcccctt caacaacatc ttccggttcg tcaaggagga caccaccgtc 1560 

93 ctcggtccgc tcatggagaa gggccagatg gtgatcgcct ggagccagtc cgccaaccgg 162 0 

95 gacccccggc acttcccgga cccggacacc ttcgacatcc gccgctcgga cggcacccgg 1680 

'97 cacatggcct tcgggcacgg catccaccac tgcctgggtg ccgccctcgc ccgcctggag 1740 

99 ggcaaggtca tgctcgaact cctcctggac cgggtccaag gcttccgcat cgaccacgag 1800 

101 cacaccgtgt tctacgaggc cgaccagctc actccgaagt acctgcccgt ccgggtcgac 1860 

103 tggaactgaa cccgagggtc tcgtcccgga gtccagggcc gtcccgagcc ggccctggac 192 0 

105 ctcacgaccg cccgataagg agcgccgcca tcgccgagaa cacagccgag ctccctgccc 1980 

107 ggcgggtcgg caggatcaag ccgtgccggc tgatcaggct cgagcagcac atcgacccgc 2 040 

109 gcggcagcct ctccgtgatc gagtccggcg tgaccgtgga cttccccgtc cgacgcgtct 2100 

111 actacatgca tggccagacc cagtcctctc ccccgcgcgg cctgcacgcg caccgcaccc 216 0 

113 tggaacaact cgtcatcgcc gtccacggcg ccttctccat caccctcgac gacggcttcc 2220 

115 agcacgccac ctaccgtctg gacgaacccg gagccggact ctgcatcggc cccatggtct 2280 

117 ggcgcgtcct gaaggacttc gaccccgaca ccgtggccct ggtcctcgcc tcgcagcact 2340 

119 acgaggagtc cgactactac cgcgactacg acaccttcct gcatgacgca cggagcctca 2400 

121 catgaccatc cccttcctcg acgcgggcgc cggctaccgg gagttgcgag ccgagatcga 2460 

123 cgcggccctg cagcgggtgt ccgcctccgg ccgctatctg ctcgacgcgg aactcgcggc 2520 

125 cttcgaggag gagttcgccg cgtactgcga caacgaccac tgtgtggcgg tgggcagtgg 2580 

127 ctgcgacgcg ctggagctgt ccctgcgggc gctggacatc ggtcccgggg acgaggtggt 2640 

12 9 ggtgcccgcg cacaccttca tcgggacctg gctggccgtg tccgctaccg gggcacggcc 2 700 
131 ggtggccgtc gacccgacgc cggacgggct ctccctcgac ccggcgctgg tggaggcggc 2760 
133 gctcacccct cggaccagag ccctgatgcc ggtgcacctg cacgggcacc cggccgacct 2820 
135 cgacccgcta ctggcgatcg ccggacggca cggcctggcc gtggtcgagg acgccgcgca 2880 
137 ggcccacggc gcccgttacc ggggccgcag gatcggctcg ggccacgtgg tcgcgttcag 2940 

13 9 cttctacccc ggcaagaacc tcggcgccat gggggacggc ggcgcggtgg tcacgggtga 3000 
141 ctccggtgtg gccgagcgga tccggttgct gcgcaactgc ggctcgcggg agaagtaccg 3 060 
143 gcacgaggtg cgctcgaccc actcccggct cgacgagttc caggcggccg tgctgcgggc 312 0 
145 caaactgccg cggctcgacg cgtggaacgc ccgccgggcc ggcacggccg aacggtacgg 3180 
147 gcgggccctg ggtccggtac cgcagatcgc cgtcccggtc accgctccct gggccgaccc 3240 
149 ggtgtggcac ctgtacgtga tccgctgcgc ggagcgcgac gagctgcgcc gccggctgga 3300 
151 acgagccggg gtccagaccc tgatccacta ccccgtgccc ccgcaccggt ccccggccta 3360 
153 cgccgacgac ccggccggcg caccggcggg gacccacccg ctcagtgagc gcctggcggc 3420 
155 gcagagcctc agccttcccc tgggaccgca cctcggggag gacgaggccc gcgccgtcgt 3480 
157 ggcggcggtc cgggcggcgt ccgcagggct ggcggcgtac ccgacgccgg acggccagcg 3540 
159 ttttcctcta gtgacggaga aacgatgacc gaggtcatgt cagggcgtcc cggaatgaaa 3600 
161 gggatcatcc tcgcaggcgg cggagggacc cgcctacgcc cettgaccgg cacgctgtcc 3660 
163 aagcaactgc tgcccgtcta cgacaagccg atgatctact acccgctgtc cgtcctgatg 3 720 
165 ctgggcggca tccgcgagat cctcgtcgtc tcctccaccc agcacatcga gctgttccag 3780 
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167 cggctgctgg gcgacggctc ccgcctcggc ctcgacatca cctacgccga acaggccgag 3840 

169 cccgagggca tagcgcaggc catcaccatc ggcaccgacc acatcggcga ctcaccggtc 3900 

171 gcgctcatcc tgggcgacaa catcttccac ggccccggct tctcggccgt gctccagggc 3960 

173 agcatccgcc acctcgacgg ctgtgtgctg ttcggctacc cggtcagcga cccgaagcgc 4020 

175 tacggcgtcg gcgagatcga cgaccagggc gtactgctgt ccctggagga gaaaccggcc 4080 

177 cggccccgct ccaacctcgc cgtcaccggc ctctacctct acgacaacga cgtggtcgac 4140 

179 atcgccaaga acatccggcc ctcggcgcgc ggcgaactcg agatcacgga cgtcaacagg 4200 

181 acctacctgg agcagaaacg cgcccggctc atcgaactgg gccacggctt cgcctggctc 4260 

183 gacatgggca cccacgactc cctcctccag ggcggccagt acgtccagct catcgagcag 4320 

185 cgccagggag tgcggatcgc ctgcatcgag gagatcgccc tgcgcatggg cttcatcgac 43 80 

187 gccgacaccc tccaccggct cggccgcgaa ctgggcacct ccggatacgg cgcgtacctg 4440 

189 atggaggtgg ccacccgtgc aggcaccgaa tgagacgccg cgccggcccg cccgctccgc 4500 

191 cggccgacgg ccgccggccc ggatcctcgt caccgggggc gccggcttca tcggctcgcg 4560 

193 cttcgtgaac gcgctgctgg acggctccct gccggagttc ggcaaacccg aggtgagggt 462 0 

195 gctcgacgcg ctcacctacg cgggcaacct ggccaatctg gccccggtgg gcgactgtcc 4680 

197 ccggctgcgg atcttcccgg gggacatccg cgaccgcggc gcggtcaccc aggcgatggc 4740 

199 gggggtcgac ctggtggtgc acttcgcggc cgagtcgcac gtggaccgct cgatcgacga 4800 

201 cgccgacgcc ttcgtgcgca ccaacgtgct gggcacccag gtcctcctcc aggaggcact 4860 

203 ggccgtacgc cccgggctgt tcgtgcacgt ctcgacggac gaggtgtacg gctccatcga 4920 

205 ggaggggtcc tggcccgagg agcacccgct gaaccccaac tcgccctacg ccgcctcgaa 4980 

207 ggcgtcctcc gacctgctgg cgctggccca ccaccgcacg cacggactgc cggtgtgcgt 5040 

2 09 cacccgctgc tccaacaact acgggcccta ccagtacccg gagaagatca tcccgctgtt 5100 

211 caccagcagc ctcctcgacg gcgggaccgt cccgctctac ggggacggcg gcaaccggcg 5160 

213 cgactggctg cacgtggacg accactgccg gggcatcgcc ctggtggccc ggggcggccg 5220 

215 gcccggcgag gtctacaaca tcggcggcgg caccgagctg agcaacgtcg agctcacgga 5280 

217 gcgtctgctg aaactgtgcg gagccgactg gtcggcggtg cggcgggtgc ccgaccgcaa 5340 

219 gggccacgac cggcgctact ccgtcgacta caccaagatc gcggacgagc tgggttacgc 5400 

221 gccgcggatc accatcgacg aagggctgga gcggaccgtg cactggtacc gggagaaccg 5460 

223 cgcgtggtgg gcgcccgcga agagggggcg atgacggtga cgaccgcatc cgtggacccg 5520 

225 ctcgacctgt ggctccgccg gtaccagccg tccgcgtcac ccgccgtccg gctggtgtgc 5580 

227 ttcccgcacg cgggcggctc ggcgagttcg ttcctgccgt tcacccggca gctgccggac 5640 

22 9 cggatcgagg tcgtggccgt ccagtacccc gggcgccagg accgcaggag cgaaccgctg 5700 

231 gtcgacacca tcgagggact ggccgagccc ctggccggcc tgctggaggc gcaggccggc 5760 

233 cccccggtgg tgctgttcgg gcacagcatg ggcgcgctgg tggcctacga ggtcgcccgc 5820 

235 gcgctccagc ggcggggagc ggctccggtg cgcctggtgg tctccgggcg ccgggccccc 5880 

237 gccgtcgacc ggccgatgac cgtgcacctc tacgacgacg accggctggt cgaggaactc 5940 

239 cgcaagctcg acggcaccga cagccaggtg ttcgccgatc cggagctgct ccggctggtg 6000 

241 ctgcccgtga tccgcaacga ctaccgggcc gtggcggcct acgcccaccg cccgggggcg 6060 

243 ccgctggact gccccctcac cgtgttcacc ggcgccgacg accccaccgt gaccgcggcc 6120 

245 gaggcggcgg cctggcacga ggcggcggcg tccgacgtcg agacgcgcac cttccccggt 6180 

247 ggccacttct tcccgtacca gcggaccgcg gaggtgtgcg gggccctggt cgacacgctc 6240 

24 9 gagccgctgc tgtcggccgg gacgcgcggt gtccggcggg tccgcccggg gtgacgtggg 63 00 

251 cacggtcgag tacgccgtcc accggcgtac cgcggaacgg gtgagggtct ccgccgacac 6360 

253 cctggacagc ccggtcaccg cgctggcgga ggtgccccgc tggctggagg aataccaccg 6420 

255 ggcgcaccgc ttccacgtcg agccgatccc cttcgaccgg ctccggcggt ggtccttcga 6480 

257 gccgggcacc ggcgacctgc ggcacgagac gggccgcttc ttctccgtgg aggggctgcg 6540 

259 caccagctcg gacgccgatc cggtcgcccg tgtccagccg atcatcgtgc agcccgaggt 6600 

261 ggggctgctc ggcatcctgg cccgggagtt cgacggggtg ctgcacttcc tgatgcaggc 6660 

263 caaacccgag cccggcaacg tcaacgggct gcagatctcc cccacggtgc aggccacgcg 6720 
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265 cagcaacttc gacgaggtgc accacggccg gtccaccccg ttcctcgacc acttcatcca 6780 

267 ccgccccggc cgccgggtcc tgatcgacag catccagtcc gaacagggcg actggttcct 6 840 

269 gcacaagcgc aaccgcaaca tggtcgtcga gatcgacacc gacatcgagg ccgacgccgc 6900 

271 gttccgctgg ctgaccctcg ggcagatccg ccggctgatg ctccaggacg acctcgtcaa 6960 

273 catggacacc cgcagtgtgc tggcctgtct gcccaccgcg cacggcacgc ccgacgacgg 7020 

275 tgacgactcc ttcccggcgg cgctgcgccg ctccctctac ggggagaccg cgccgttgca 7 080 

2 77 cgatctgcac gccatcacca gctgcctcac cgacgtccgg gcgctgcggg tgctgcgcca 7140 

279 gcagagcgtg ccgctcgacg acgcccggcg ggacggctgg gagcggaccg ggagcgcgat 7200 

2 81 ccggcatcgc agcggcaggc atttcgagat catggcggtg gaggtgaccg cggagcgccg 72 6 0 

283 tgaagtggcc tcgtggaccc agccgttgct gcgcccgtgc tcgcagggac tggcggccct 7320 

285 gatcacccgg cggatcaacg gggtgctgca cgccctggtg gcggcgcggt cggaggtcgg 73 80 

2 87 cacgctcaac gtcgccgagt tcggaccgac cgtccagtgc cggcccgacg aggcggacgg 7440 

289 ccagtcgccc ccgtacctgg accgggtgct gacggccgga gccgaccgcg tccgctacga 7500 

2 91 cgtggtgcag tcggaggagg gcgggcgctt ctaccacgcg cgcaaccgct atctggtggt 7560 

2 93 cgaggcgggg ccggagctcg acacgggctg cccgcccggc ttctgctggg ctaccttcgg 7620 
295 ccagctcacc gaactgctcg cgcacggcaa ctatctcaac gtcgaactcc gcaccctcat 7680 
297 ggcgtgcgca cacgcctcct actgaatggt cacgaaagct gcaccgcgcg ggagaatcgg 7740 
299 cagcgcgcca ccggccggcc ggcacccgga aggtaaagcg ccgttctccc. gcatcggcgc 7800 
301 cctgcgggaa acggcggaac ggccggcccg gaccgcgcgc aattcccggc gggacacggt 7860 
303 gggagcccgc acgaggaacc gctttccccg ccttcggtgc gcccggccgc gggaccaccc 7920 
305 ccgcctcccg gccgggccgc ggaatacgac gggggcggcc gaggacattc ctttcccgcc 7980 

3 07 tccggaaaag cgcgccccga gggcccccga atgccgggcg ggacggacgg cgactgcgcg 804 0 
30 9 cggacggcgg cccggcgtcg aacgcacctg cccgagtccg gacgagacag cgcgacgcga 8100 
311 gaggcgaaaa tgatcaatct cttccagccc cagatggggg ccgaggaact ggcggcggtg 8160 
313 tccgaggtct tcgacgacca atggctcggt cacggacccc ggaccgcggc gttcgagtcc 8220 
315 gcgttcgccg agcacctcgg ggtcggcccc gagcacgtcg tcttcctcaa ctcgggcacc 82 80 
317 gccggcctct tcctggccct ggagtcgctc ggcctgcggc ccggcgacga ggtcgtgctc 8340 
319 ccctcgccca gcttcctcgc cgcggcgaac gccgtacagc tctcgggagc gcgcccggtg 8400 
321 ttctgcgaca ccgacccgcg gacgctgaac cccgccctgg agcacatcga ggcggccgtc 8460 
323 accccgcgca ccagggccgt catcgcgctc cactacggcg gccaccccgg cgacatcgtg 852 0 
325 cgcatcgccg agcgctgccg ggagcggggc atcaccctga tcgaggacgc cgcgtgctcc 8580 
32 7 gtggcctccc gcgtcgacgg ccgaccggtc ggcaccttcg gcgacctcgc catgtggagc 8640 
32 9 ttcgacgcca tgaaggtcct ggtcaccggc gacggaggga tgatctacgt caaggacccc 8700 
331 ggggcggccg cccggatccg gcgcctcgcc taccacggcc tcacgcggtc cagcggcctg 8760 
333 ggatacgcca gggtctcggc gcgctggtgg gagatggacg tccccgaacc gggccgccgc 8820 
335 gtcatcggga acgacctcac cgcggccatc ggcgcggtcc agttgcgccg gcttcccggc 8880 
337 ttcgtggccc gccgcaggga gatcgtcgcc ctgtacgaca gcgaactgag ctcgctggag 8940 
339 ggcgtgctga caccgcccgc gccacccgcg gggcacgagt ccacgcacta cttctactgg 9000 
341 atccagctgg cccccggcgt ccgggaccgg gtggcacgcg acctgctcac cgacggcatc 9060 
343 tacaccacct tccgctacgc acctctgcac aaggtgcccg cctacggcca caccggaggc 9120 
345 gaactgcccg gcgtggagcg ggcgtccgaa cggaccctgt gcctgcccct gcaccccggc 9180 
347 ctgtcggacg ccgacgtccg caccgtcgtg tcctccctgc gcagagccct gagcgccgcg 9240 
349 gatccggccc ccgcctgacg cgcgcacgcg ccacggcccc tgtcccggcg gtgaccgccg 9300 
351 ggacaggggc cgtggcgcgt cctgcggacg gtccgggcca ccccgccgtc ccgtcggtgc 9360 
353 gtcagcgacg cgtgccgagg aagaagcccg gtgagccctc gcccgtcacg acgtactcga 942 0 
355 cgtccaggcc ggccttgcgg tacgcggcct cgtactccgc acgcgagaac agcgtgaggt 9480 
357 agtccacctc gctgcggtgc cggatgccct ccgcggtgtg cgcgatcagg tagtggatct 9540 
359 ccatccgggt ccgcccgccc tcccgggtcg agtgggagac acgggcgacg ccctggtcgc 9600 
361 ccggtgccgt ccgcagggcg tgggtggaga cgtggccgtc caggaaggtg tcggggaagt 9660 
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363 accacggttc 
365 cgtcctccag 
367 cgtcgaacgt 
369 ggagccgctc 
3 71 cgtagagctt 
3 73 tggccgcgtc 
375 agtccttgcg 
3 77 tgggaatcct 
3 79 cgctcggggc 
381 acagttcacg 
383 gcccccgggg 
385 gccggaaatc 
387 ggttgaagag 
389 gcaacaccca 
391 accctctctt 
3 93 acgaacggtc 
395 ctttggtaaa 
3 97 aaggg t c cga 
3 99 cggcaccacg 
401 aggaccggat 
403 tcgagtaccg 
405 tcgtcgccgc 
407 tgctgaagct 
409 tgctgagcgc 
411 gcggactggg 
413 gggacaacag 
415 gcgcggtcct 
417 ccgaccgtca 
419 atctggccgc 
421 ggcaactgcg 
423 ccgacctcca 
425 tcgcgacggc 
42 7 cgctcgccga 
429 gccgggccgc 
431 tgcttcccgg 
433 ccgccgtccc 
435 acgacgactc 
437 cccgctcacc 
439 cgcacgtggt 
441 gcgccgacta 
443 tgctgctgcc 
445 accgcgccgg 
447 tcgccgacgc 
449 acggcggcac 
451 acgacgtccc 
453 gcttcacgga 
455 gtgccgcaga 
457 gcgtactgct 
459 tgcggctcta 



gacggccagg 
gtcggccgtg 
ctcgccgagg 
ctcggcgcgg 
ggcgaaggcc 
cggcgtacgt 
gtcctggtag 
ccgggccgtg 

gggggcggcc 

ccgagccggg 
cggggcgcgc 
acggtgtggc 
gcagccttca 
ctgaaggacg 
gtcgaataga 
acctcggtcg 
gcacagggat 
agaagacgag 
gagcgaatac 
gcgccgactg 
ccgcgaccgg 
ccggcggggc 
ggacgtctcc 
cgacggcaac 
cgccatggtg 
cttcacgcac 
ggccgtcccg 
ggtgcggcat 
ggtggcgatc 
ccaggacatc 
gtcgcacctg 
cgccgaggcg 
gtacgggacc 
cgagaccggc 
gggcaacgcc 
cctgctcccg 
ccccaaggcg 
cacgctcctc 
gctggtggcg 
cgcgaaggag 
cggcgacgac 
gcaccccgtc 
gcaccgtgag 
cgcgtgcgcc 
cggttacatc 
tctggttccc 
gacactgcgc 
gggagaggac 
tcaggtgcgc 



acaccgtccg 
gtctccaggt 
tcgaacgccc 
gccgccatcc 
tccaggtggg 
tcccggatca 
agcaggtcgt 
aagggggaac 
tgccgccggc 
gtcaaggaac 
cggcgacgcg 
ccccgggcca 
accccggccc 
gccggatatc 
gtatgtcctc 
atctagacgg 
gggggtgcct 
tcggacgacg 
gaccggctca 
gagcgcttca 
gaggcggagc 
aaggacctgc 
tacgtcggcc 
gcggtcaagg 
cgcacctgcc 
gtcgaggccg 
ctgtgcgccg 
ctgaccccca 
gagcgcaacc 
ggcgaggccc 
gtcacgcagg 
ctcggcggcg 
ctgcgccccg 
cggcccacct 
ggcttcctgc 
atggtcgccc 
cagagccacc 
agggaacgcg 
gacggacccc 
ctcggcgggc 
cccgtcgccg 
accgtggggg 
gccgcgaagt 
tccgacctgg 
aggacgacga 
actctgaggg 
gtgcacccga 
tggcagtcac 
tcggcgctct 



cggtcaggtg 
acccgatcga 
gcatgtcacc 
actcggacag 
taccggtgcc 
ggtcggtgac 
agacctcggc 
cgtgggtctg 
ccctcgcgat 
gacggggtgg 
cacggattcg 
ccgggtagct 
ggcctttatg 
ggccatgaag 
cgctgaagcc 
aatccttgaa 
gcgggatgag 
cactcgcctt 
tggcccgcgc 
accggctcgc 
tcgcggccct 
tggagtccat 
tgcacgagga 
tcgccgagag 
gcgctccctt 
tcgacgacat 
ggggcgaacc 
acgaggtcac 
ggctggtcga 
gcaccgccct 
tgatggacag 
gagccggcct 
tcgcccccac 
ccgtggcccc 
tgaccgacct 
gcaccctcgc 
aggagttctt 
ccctgatgtt 
gcgggacctc 
tgtgcagcgt 
tggcgcagac 
tcgcgggccc 
gtctggagac 
gtttcctcgg 
tcggccccgt 
tgtacctgga 
acaccgtctc 
cggagcgggt 
cctcgcaacc 



ccgcgccatg 
gctgaacatg 
gcggtggagg 
ctccaggccg 
gcacgcgatg 
ccgggcggcc 
ggcactgtcg 
tcgaagagga 
gatctccgta 
tcagtcaagt 
gccaaccggt 
tatgcctcgt 
gaattcattt 
ccccggcctt 
gccgaagacg 
agcgtaatag 
tgacctgggt 
cctcgagttc 
cgaacgctcg 
cctcaccgcg 
ggtcgacgcc 
cgcccgcaga 
ggaccggccc 
ctaccggctg 
ctggaccccg 
cgtccgcgcc 
gatgggggtc 
cctgctgtgc 
ggagctccac 
cgcgcgcacc 
gcgcggcgcc 
gtgcagcccg 
ggaactgcgc 
gggggtctgg 
cggtccggac 
gctgcacctg 
cgacgacctg 
ctccctcagc 
gccgcggctg 
gcgggacggc 
cgccgccccg 
cgcctcgacc 
cctccgcgcg 
catgctcctc 
ggtcgactac 
gtcgggcagg 
acggcggctg 
gctggacata 
ggcgtccgag 



gcggcgacgg 
cagaccacgg 
gtgacgccgg 
ctcacgcggt 
tcgagcaggc 
tcacccgcgt 
ttctcgtaca 
gtgcgccgtg 
cggacaccca 
cgggcgctcc 
tgctcgttcc 
tcaccgcagc 
ccaccgtgcc 
tcagccaggc 
gacgaagggg 
cctgtcaatg 
tctggtgaag 
atcgcccggt 
ggcgccgacg 
cagtcgatga 
gcgcacgagt 
gcacggctgc 
ggcacggtgg 
ccggccgacg 
gactacctcg 
gaaggcctgc 
ctctacgtcg 
tcgctcgccg 
gacaccatcg 
cgcaggtccg 
gactcgttac 
ctcgggcgcc 
gcggcgtgcc 
acggtgcccc 
gcggaccaca 
cgcgtccagc 
atcggggcgc 
ttccgccgcc 
gaggcctccg 
gccgtcgtcc 
gagctgaccg 
gtcgacggca 
ctcggcggcg 
gccgaggaga 
gacacccacc 
agccccacgc 
gagcgcatcg 
caactggccc 
acccgggccg 



9720 
9780 
9840 
9900 
9960 
10020 
10080 
10140 
10200 
10260 
10320 
10380 
10440 
10500 
10560 
10620 
10680 
10740 
10800 
10860 
10920 
10980 
11040 
11100 
11160 
11220 
11280 
11340 
11400 
11460 
11520 
11580 
11640 
11700 
11760 
11820 
11880 
11940 
12000 
12060 
12120 
12180 
12240 
12300 
12360 
12420 
12480 
12540 
12600 
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RAW SEQUENCE LISTING ERROR SUMMARY DATE: 09/28/2004 

PATENT APPLICATION: US/10/680 , 860A TIME: 11:12:18 

Input Set : A:\FRAV20020028 US NP Sequence Listing.txt 
Output Set: N:\CRF4\09282004\J680860A.raw 

Please Note: 

Use of n and/or Xaa have been detected in the Sequence Listing. Please review the 
Sequence Listing to ensure that a corresponding explanation is presented in the <220> 
to <223> fields of each sequence which presents at least one n or Xaa. 



Seq#: 


106 


- N 


Pos . 


3620 


, 3621 


,3622 


,3623 


3624 


, 3625 


,3626, 


3627 


3628 


,3629 


3630 


Seq#: 


106 


; N 


Pos . 


3631 


,3632 


,3633 


,3634 


,3635 


,3636 


3637, 


3638 


3639 


,3640 


3641 


Seq#: 


106 


; N 


Pos . 


3642 


,3643 


,3644 


,3645 


,3646 


,3647 


3648, 


3649 


3650 


,3651 


3652 


Seq#: 


106 


• N 


Pos . 


3653 


3654 


3655 


, 3656 


3657 


, 3658 


3659, 


3660 


3661 


, 3662 


3663 


Seq#: 


106 


1 N 


Pos . 


3664 


,3665 


,3666 


,3667 


3668 


, 3669 


3670, 


3671 


3672 


, 3673 


3674 


Seq#: 


106 


r N 


Pos . 


3675 


3676 


3677 


,3678 


3679 


,3680 


3681, 


3682 


3683 


,3684 


3685 


Seq#: 


106 


; N 


Pos . 


3686 


,3687 


3688 


3689 


3690 


, 3691 


3692, 


3693 


3694 


,3695 


3696 


Seq#: 


106 


• N 


Pos . 


3697 


3698 


3699 


3700 


3701 


, 3702 


3703, 


3704 


3705 


,3706 


3707 


Seq#: 


106 


• N 


Pos . 


3708 


3709 


3710 


,3711 


3712 


,3713 


3714, 


3715 


3716 


,3717 


3718 


Seq#: 


106 


r N 


Pos . 


3719 


3720 


3721 


,3722 


3723 


, 3724 


3725, 


3726 


3727 


,3728 


3729 


Seq#: 


106 


r N 


Pos , 


3730 


3731 


3732 


,3733 


3734 


, 3735 


3736, 


3737 


3738 


,3739 


3740 


Seq#: 


106 


- N 


Pos . 


3741 


3742 


3743 


, 3744 


3745 


,3746 


3747, 


3748 


3749 


,3750 


3751 


Seq#: 


106 


; N 


Pos . 


3752 


3753 


3754 


,3755 


3756 


, 3757 


3758, 


3759 


3760 


, 3761 


3762 


Seq#: 


106 


; N 


Pos . 


3763 


3764 


3765 


,3766 


3767 


, 3768 


3769, 


3770 


3771 


,3772 


3773 


Seq#: 


106 


■r N 


Pos . 


3774 


3775 


3776 


3777 


3778 


, 3779 


3780, 


3781 


3782 


,3783 


3784 


Seq#: 


106 


; N 


Pos . 


3785 


3786 


3787 


3788 


3789 


, 3790 


3791, 


3792 


3 7 93 


,3794 


3795 


Seq#: 


106 


• N 


Pos . 


3796 


3797 


3798 


3799 


3800 


, 3801 


3802, 


3803 


3804 


, 3805, 


3806 


Seq#: 


106 


• N 


Pos . 


3807, 


3808, 


3809 


3810 


3811 


, 3812, 


3813, 


3814 


3815 


, 3816 


3817 


Seq#: 


106 


• N 


Pos. 


3818 


3819 


3820 


3821 


3822 


, 3823, 


3824, 


3825 


3826 


,3827, 


3828 


Seq#: 


106 


• N 


Pos . 


3829 


3830 


3831 


3832 


3833 


, 3834 


3835, 


3836 


3837 


, 3838 


3839 


Seq#: 


106 


' N 


Pos . 


3840, 


3841, 


3842 


3843 


3844 


,3845, 


3846, 


3847, 


3848 


r 3849, 


3850 


Seq#: 


106 


• N 


Pos . 


3851, 


3852, 


3853 


3854 


3855 


,3856, 


3857, 


3858, 


3859 


,3860, 


3861 


Seq#: 


106 


• N 


Pos . 


3862 


3863, 


3864 


3865 


3866 


, 3867, 


3868, 


3869, 


3870 


,3871, 


3872 


Seq#: 


106 


• N 


Pos . 


3873 


3874 


3875 


3876 


3877 


, 3878, 


3879, 


3880, 


3881 


,3882, 


3883 


Seq#: 


106 


• N 


Pos . 


3884 


3885 


3886 


3887, 


3888 


, 3889 


3890, 


3891, 


3892 


,3893 


3894 


Seq#: 


106, 


■ N 


Pos , 


3895, 


3896, 


3897 


3898, 


3899 


, 3900, 


3901, 


3902, 


3903 


,3904, 


3905 


Seq#: 


106, 


• N 


Pos . 


3906, 


3907, 


3908 


3909, 


3910 


,3911, 


3912, 


3913, 


3914 


,3915, 


3916 


Seq#: 


106, 


N 


Pos . 


3917, 


3918 


3919 


3920, 


3921 


,3922, 


3923, 


3924, 


3925 


,3926, 


3927 


Seq#: 


106, 


• N 


Pos . 


3928, 


3929, 


3930 


3931, 


3932 


,3933, 


3934, 


3935, 


3936 


,3937, 


3938 


Seq# : 


106, 


• N 


Pos , 


3939, 


3 940, 


3941 


3942, 


3943 


,3944, 


3945, 


3946, 


3947 


,3948, 


3949 


Seq#: 


106, 


' N 


Pos . 


3950, 


3951, 


3952, 


3953, 


3954 


r 3955, 


3956, 


3957, 


3958 


r3959, 


3960 


Seq#: 


106, 


' N 


Pos . 


3961, 


3962, 


3963, 


3964, 


3965 


,3966, 


3967, 


3968, 


3969 


,3970, 


3971 


Seq#: 


106 , 


N 


Pos . 


3972, 


3973 , 


3974, 


3975, 


3976 


,3977, 


3978, 


3979, 


3980 


3981, 


3982 


Seq#: 


106, 


N 


Pos . 


3983, 


3984, 


3985, 


3986, 


3987 


, 3988, 


3989, 


3990, 


3991 


,3992, 


3993 


Seq#: 


106, 


N 


Pos . 


3994, 


3995, 


3996, 


3997, 


3998 


,3999, 


4000, 


4001, 


4002 


,4003, 


4004 


Seq#: 


106, 


N 


Pos . 


4005, 


4006, 


4007, 


4008, 


4009 


,4010, 


4011, 


4012, 


4013 


4014 , 


4015 


Seq#: 


106, 


N 


Pos . 


4016, 


4017, 


4018, 


4019, 


4020 


,4021, 


4022, 


4023, 


4024 


4025, 


4026 


Seq#: 


106, 


N 


Pos . 


4027, 


4028, 


4029, 


4030, 


4031 


,4032, 


4033, 


4034, 


4035 


,4036, 


4037 


Seq#: 


106, 


N 


Pos . 


4038, 


4039, 


4040, 


4041, 


4042 


4043, 


4044, 


4045, 


4046 


4047, 


4048 


Seq#: 


106, 


N 


Pos . 


4049, 


4050, 


4051, 


4052, 


4053 


4054, 


4055, 


4056, 


4057 


4058, 


4059 


Seq#: 


106; 


N 


Pos . 


4060, 


4061, 


4062, 


4063, 


4064 


4065, 


4066, 


4067, 


4068 


4069 




Seq#: 


111; 


N 


Pos . 


905,906,907,908,909, 


910,911,912,913,914, 


915, 916, 917, 918 


Seq#: 


111; 


N 


Pos . 


919, 920, 921, 922, 923, 


924, 925, 926, 927, 928, 


929,930,931,932 


Seq#: 


111; 


N 


Pos . 


933,934,935,936,937, 


938, 939, 940, 941, 942, 


943, 944, 945, 946 
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RAW SEQUENCE LISTING ERROR SUMMARY 
PATENT APPLICATION: US/10/680 , 860A 



DATE: 09/28/2004 
TIME: 11:12:18 



Input Set : A:\FRAV20020028 US NP Sequence Listing, txt 
Output Set: N:\CRF4\09282004\J680860A.raw 



Seq#:lll 
Seq#:134 
Seq#:134 
Seq#:134 
Seq#: 134 
Seq# : 134 
Seq#:134 
Seq#:134 
Seq#:134 
Seq#:134 
Seq#:134 
Seq#:134 
Seq#: 134 
Seq#: 134 
Seq#:134 
Seq#:134 
Seq#:134 
Seq#: 134 
Seq#: 134 
Seq#: 134 
Seq#:134 
Seq#:134 
Seq#:134 
Seq#:134 
Seq#:134 
Seq#:134 
Seq#: 134 
Seq#:134 
Seq#:134 
Seq#:134 
Seq#:134 
Seq#:134 
Seq#: 134 
Seq#: 134 
Seq#:134 
Seq#:134 
Seq#:134 
Seq#: 134 
Seq#:134 
Seq#:134 
Seq#: 134 
Seq#:134 



N Pos. 947,948,949,950,951,952,953,954,955,956, 
N Pos. 3620,3621,3622,3623,3624,3625,3626,3627, 
N Pes. 3631,3632,3633,3634,3635,3636,3637,3638, 
N Pos. 3642,3643,3644,3645,3646,3647,3648,3649, 
N Pos. 3653,3654,3655,3656,3657,3658,3659,3660, 
N Pos. 3664,3665,3666,3667,3668,3669,3670,3671, 
N Pos. 3675,3676,3677,3678,3679,3680,3681,3682, 
N Pos. 3686,3687,3688,3689,3690,3691,3692,3693, 
N Pos. 3697,3698,3699,3700,3701,3702,3703,3704, 
N Pos. 3708,3709,3710,3711,3712,3713,3714,3715, 
N Pos. 3719,3720,3721,3722,3723,3724,3725,3726, 
N Pos. 3730,3731,3732,3733,3734,3735,3736,3737, 
N Pos. 3741,3742,3743,3744,3745,3746,3747,3748, 
N Pos. 3752,3753,3754,3755,3756,3757,3758,3759, 
N Pos. 3763,3764,3765,3766,3767,3768,3769,3770, 
N Pos. 3774,3775,3776,3777,3778,3779,3780,3781, 
N Pos. 3785,3786,3787,3788,3789,3790,3791,3792, 
N Pos. 3796,3797,3798,3799,3800,3801,3802,3803, 
N Pos. 3807,3808,3809,3810,3811,3812,3813,3814, 
N Pos. 3818,3819,3820,3821,3822,3823,3824,3825, 
N Pos. 3829,3830,3831,3832,3833,3834,3835,3836, 
N Pos. 3840,3841,3842,3843,3844,3845,3846,3847, 
N Pos. 3851,3852,3853,3854,3855,3856,3857,3858, 
N Pos. 3862,3863, 3864, 3865, 3 866, 3 867, 3868, 3869, 
N Pos. 3873,3874,3875,3876,3877,3878,3879,3880, 
N Pos. 3884,3885,3886,3887,3888,3889,3890,3891, 
N Pos. 3895,3896,3897,3898,3899,3900,3901,3902, 
N Pos. 3906,3907,3908,3909,3910,3911,3912,3913, 
N Pos. 3917,3918,3919,3920,3921,3922,3923,3924, 
N Pos. 3928,3929,3930,3931,3932,3933,3934,3935, 
N Pos. 3939,3940,3941,3942,3943,3944,3945,3946, 
N Pos. 3950,3951,3952,3953,3954,3955,3956,3957, 
N Pos. 3961,3962,3963,3964,3965,3966,3967,3968, 
N Pos. 3972,3973,3974,3975,3976,3977,3978,3979, 
N Pos. 3983,3984,3985,3986,3987,3988,3989,3990, 
N Pos. 3994,3995,3996,3997,3998,3999,4000,4001, 
N Pos. 4005,4006,4007,4008,4009,4010,4011,4012, 
N Pos. 4016,4017,4018,4019,4020,4021,4022,4023, 
N Pos. 4027,4028,4029,4030,4031,4032,4033,4034, 
N Pos. 4038,4039,4040,4041,4042,4043,4044,4045, 
N Pos. 4049,4050,4051,4052,4053,4054,4055,4056, 
N Pos. 4060,4061,4062,4063,4064,4065,4066,4067, 



957, 958, 959, 960 
3628,3629,3630 
3639, 3640, 3641 
3650, 3651, 3652 
3661, 3662, 3663 
3672,3673,3674 
3683, 3684, 3685 
3694, 3695, 3696 
3705, 3706, 3707 
3716, 3717, 3718 
3727,3728,3729 
3738, 3739, 3740 
3749, 3750, 3751 
3760,3761,3762 
3771, 3772, 3773 
3782, 3783, 3784 
3793, 3794, 3795 
3804,3805,3806 
3815,3816, 3817 
3826, 3827, 3828 
3837, 3838, 3839 
3848, 3849, 3850 
3859,3860,3861 
3870, 3871, 3872 
3881, 3882, 3883 
3892, 3893,3894 
3903,3904,3905 
3914, 3915, 3916 
3925, 3926, 3927 
3936, 3937, 3938 
3947,3948,3949 
3958,3959,3960 
3969, 3970, 3971 
3980,3981,3982 
3991,3992,3993 
4002,4003,4004 
4013,4014,4015 
4024,4025,4026 
4035,4036,4037 
4046,4047,4048 
4057, 4058, 4059 
4068,4069 



Invalid <213> Response; 

Use of "Artificial" only as "<213> Organism" response is incomplete, 

per 1.823(b) of New Sequence Rules. Valid response is Artificial Sequence, 



Seq#:89, 157, 158, 159, 160 
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VERIFICATION SUMMARY DATE: 09/28/2004 

PATENT APPLICATION: US/10/680 , 860A TIME: 11:12:18 

Input Set : A:\FRAV20020028 US NP Sequence Listing- txt 
Output Set: N:\CRF4\09282004\J680860A.raw 

L:20 M:259 W: Allowed number of lines exceeded, <140> CURRENT APPLICATION NUMBER: 
L:22 M:271 C: Currenjt Filing Date differs, Replaced Current Filing Date 



L: 


10614 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used. 


for 


SEQ 


ID# 


:106 


after 


pos . 


:3600 


L: 


10616 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used, 


for 


SEQ 


ID# 


: 106 


after 


pos . 


:3660 


L: 


10618 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used, 


for 


SEQ 


ID# 


: 106 


after 


pos . 


:3720 


L: 


10620 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used, 


for 


SEQ 


ID# 


•106 


after 


pos . 


:3780 


L: 


10622 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used. 


for 


SEQ 


ID# 


106 


after 


pos. 


:3840 


L: 


10624 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used, 


for 


SEQ 


ID# 


106 


after 


pos . 


:3900 


L: 


10626 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used, 


for 


SEQ 


ID# 


106 


after 


pos . 


:3960 


L: 


10628 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used. 


for 


SEQ 


ID# 


106 


after 


pos , 


:4020 


L: 


11279 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used. 


for 


SEQ 


ID# 


111 


after 


pos . 


:864 


L: 


11283 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used. 


for 


SEQ 


ID# 


111 


after 


pos . 


: 913 


L: 


11567 


M: 


257 


W: 


Feature 


value mis 


-spelled or invalid, <221> Name/Key for 


L: 


12524 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used. 


for 


SEQ 


ID# 


134 


after 


pos . 


:3600 


L: 


12526 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used. 


for 


SEQ 


ID#: 


134 


after 


pos . 


:3660 


L: 


12528 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used, 


for 


SEQ 


ID#: 


134 


after 


pos . 


:3720 


L: 


12530 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used. 


for 


SEQ 


ID#: 


134 


after 


pos . 


:3780 


L: 


12532 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used. 


for 


SEQ 


ID#: 


134 


after 


pos . 


:3840 


L: 


12534 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used. 


for 


SEQ 


ID#: 


134 


after 


pos . 


:3900 


L: 


12536 


M:341 


W: 


(46) 


"n" 


or 


"Xaa" 


used, 


for 


SEQ 


ID#: 


134 


after 


pos . 


:3960 


L: 


12538 


M: 


341 


W: 


(46) 


"n" 


or 


"Xaa" 


used. 


for 


SEQ 


ID#: 


134 


after 


pos . 


:4020 



i 
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